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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately detect the position of a 
mobile station through simple processing by simple constitution, 
regarding a mobile communication system, and to provide a position 
detecting method which detect the position of the mobile station. 
SOLUTION: Position detection information including azimuth 
information, base station information, and transmission time 
information is spread and modulated by a spreading series, and 
transmitted by controlling the directivity of variable directivity 
antennas 4 of base stations 1-1 to 1-4. The mobile station 2 in 
radio zones 5-1 to 5-4 imposes reverse spread demodulation on 
received position detection information by a spread series and finds 
a correlation value; decides that the time which is closest to the 
transmission time among reception times corresponding to the peak 
of the correlation value is the reception time of a direct wave; and 
calculates the distance between a base station and the mobile 
station from the propagation time of the radio wave based upon the 
transmission time and the reception time of the direct wave, so that 
the position of the mobile station is detected, on the basis of the 
base station information, azimuth information, and distance 
information. 
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ts&m^tiimm>ti6immm{zjcci&mmmLxm.m^^ 
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3 *^ e. © P N??^i«l||»S 3 2 fCA:^ UTf^st-r-s C 

m'&m2\z^-rmnm2 oizAt!-r^. x (b) «pn 
??^©-0ijs^L., c<opNl^^i^S5^?fi^J^f^^:*^ 

SS3 2{;:±»3*fiL-r-5i, (C) f3S^-ri!£«S:J5a?iJW# 
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(2) ©:&i6]tc2imTs«^s^T. fips, 
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[0 0 2 2] 04«2f:^g«cOSI;te©J^«co^ifl«<DUiHJ 

4 4»M«^. A^\mmim'^n. 40 

feft^g?gB« 4 7 tt{4lt7^-5't&iirtgg. 4 8 ii^S^gP. 

4 9 «l^tf«iEgl5^£*-r. S«6«*^e©migS7>x:f- 
4 1JCJ;t9Sfflb, xayV'i7-t)-4 2£^M,TS{ia54 

3tcA:*jri. s<»si54 3«i^9na5*^«., 

[0 0 2 3] itSiS*MgB4 5«, ffiHfilWlf-i^<D^' 
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<£iE«&5=^-^'i:L-Tfi[gig^a5 4 6 tcUPA.^. Xfi® 
x-^'*Si(rtS154 7«, S«fi^1S^t;?^a:ffi«imBH«« 

<75T, fi:B^i5g|54 6tt« it:^jg[*ij;£gi5 4 5-e#fcStf! 

nmL. z<Dmmm^t. m.mmr'-^\z-^^n^mm 
mmntyj&mmt>s:mz, ■(4BT^-37*&iirtg54 7*^e. 

[0 0 2 4] Xfi:B«^S-j§{igi5 4 4{CJ[IP^T. iiffSP 

4 4d^e.7=iyU'i7-y-4 2, T>5=-±4 1 S:^M/TSS6 

^'vaB««sm«r«). xffiB^imo^tc, ssfi^o 

K). ^(D^\Z. l^ffhffiIESU4 ^-^<Dmfi\mz. S 

%^'si^^mjES*$'2i«ffl5 4 4*^e.iiwrs. cn»^ 

[0 0 2 5] 0 5 tt§mSB(DSil3ET3fe 0 , E4roSM 

gB4 3<D«fig(DSgBS:^-rt.C0-e, 5 1 tt^itSi> 5 2 
ttjSffi^iS^<h|5l-<D^jS^<DiEK& c o s a> t CDd^ 
^ISSfet-^iE?£&f8^S§, 5 3«eiil*F^a!i;£fflcD^>y 
^^K^-^^U^', 5 4tt^"f 5>i!'fe^gB. 5 5-l~5 
5-3«x-5'«iiffl<D«Bag§, 5 6ttU"f i7^)ESSK, 

5 7 ««iSig. 5 8 «^tf-g|5T*S. 

[0 0 2 6] j||{iS&^(Cj;t>T^ai$nTti-5fiB^ 

aif^gtUT. Vyf^H7'f JPrS'S 3RC/ffiMi§5 5- 
1~5 5-3lCA:^J-rS. 5 3tt. 

;^-y— 5=-iHiKi:i^«ifc, igjgyp^r-f ;>'S*«s>-5'b® 

I^Sfw*^ViT, 6 ltt->7 hUi^X^J', 62«U'$^X 
^, 6 3«ilflL8i^ 6 4ttlHl^gB&5^r. 
[0 0 2 7] ilSti^iWffiBi^adfiSf^tt. v'^ hU'^X^ 

6 1 tCA:^SnTJll;^->7 hS*l> v'7h^v'X5'6 1 
©&a©m*«#S:^#S§6 3tCAiJb, l^i^X^'S 2 

sinfffice 4fc»iiTjpfi[t--5. ^loirajseee 4©a* 
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^<Dmmm.(D}i-i7t^ (a) . (b) , (c) . (d) 

[0 0 2 8] -e-LT. y-<XU^)l'^<Dmm(OU^)\.&, 

[0 0 2 9] XSm«K4 3©i'-f 5 >!y^figg5 5 4tt. 
i^fC*f;£:L;t:5"r5>i^«^SrfflM§§5 5- 1-5 5- 
(b) ®5'-i'5>yT, fflMigS 5- l<OjS»l£««iB$ 

'^;K0 (c) (0^-f5>i^-C. ffig^gg 5 5 - 3 ODiJfl&» 

[0 0 3 0] 08«|2I5(7)T'-^«PfflCDffiPS§5 5- 
1~5 5-3®«tg<£^L. ^-n^^nPI-OlifigOffiig 
8S5 5Tafe-pT, Sltt^JSSi. 8 2 tt^ffiSiJ^SU. 8 

3«a^}-s§> 8 4 «a:«:^3rrj^^i§$s^-r. ^'r5>i^ 

— ol!£«S:iS3aj*i£»^?rj^^fg8 4*^e)^4$-e-, ^cd 
*6;«C?S^JcDfi:ti<£ffiffi©J«gC8 2lrJ;t)«!l»UT*l?|g 30 

L. «:a-|§8 3ICi*tiTTd<DW«^i-bT, -^ODTdW 
[0 0 3 1] ;fe*3, l2IS^*#B&LTVi-5>;i)i, To 

[0 0 3 2] 0 9 tt$6«^€SIIS^f&S#«U^£Vi«^ 
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y'^'t^y ^ )Vi:' b Z\Zii^i(Qmm.(^\:f.-C\Zli^VX. x 
-^'aiifflOtgl5a§5 5JzJ;-i>ffiMttOt;-i7ii;0tTd 
^W«tC. «^i'g8 3*^&+ 1 , -ItbTffi^^n 
1fMS§5 5 (E 5 CDtBHgg 5 5 - 1 , 5 5 - 2. 5 

5-3) <Dmf3\tV"ii7^^ms &\ziiK)'^^^nx'iS. 
( "1" . "0" ) (D^m^-'^-b^mij-^n^, En-&. 

^-1'i'^fi£gf|5 5 6 ©ttl;^;5i|5gttJ:f9;^tftn« "1" t 
M>£t. /jN^ttti^^ "0" tfiJ^f'So 

[0 0 3 3] 01 0(ittfai®^»®(DiSj^&fiJ^gB4 5 
<Ottt?gEIT» 0 . 9 1«li^^gSgP, 9 2«^^:Ugi5. 
9 3 «iS»!^x-^iMS?g|5<£^-r o §{ia54 3 (04# 

gl5 9 3 tC»l,iT3MS?b^itg&7'-jS'*-teBS^SI54 6 
(S4#fig) CA:'J-r-5. 

[0 0 3 4] m^mm^9 i 0 1 1 

fil«i:*^^-rs, fiPt, SS? ( "1" . "0" ) CDx 

[0 0 3 5] S9iiE<^J;-5JC, ii:*gjSfiJ5tSB4 5?&>^CD|t 
Sj^x-^S:^g^i^a5 4 6 m40m) iZAijL. 

tmmmKmmiz\zMfSivrz&:mmmt:ikmv, 

«S^ge4 8tcA;^;LT«^-r-5c:t*tT^-5. 

[0 0 3 6] Ell 2ttM-a r y :^r5S:©ifil^0-e* 0 , 

1 0 1 «M- a r y iHMaS. 1 0 2 «SftgB, 1 0 3 « 
M- a r ymm^. 10 4 t4S:t«l^gB^55t-. M- a 

r ySl^iaCl 0 1 iS«gpi 0 2 
MSgS-^LTgigK^n. M- a r ySlliSSl 0 l«, M 
mm<D7^-^'m\dy hlzMLX. Mjl(DlS35?S?"J 1 ~M 

(M=2" ) Sriijax-SCifcJ:?), jSim-r-ST'-iS'O 
mlfy hfrMJSbi^ciaSg^yiJl ~M(04'CD— P*S*?L. 

x&m^\zmtii-r^, ^mm i o 2 «, m- a r y 4aM 
n 1 0 3 \zmi-f^m.^^m 1 -uizMits-r^mms^ 1 ~ 
MSMA, -en-g-'ticoffiMiiiai^^jss^iSigSisi 0 4(c 

^§Kg§2®^si5M;0«S;^:i;ic-5::<!:»cj; 

[0 0 3 7] 01 3\t:^9sm<Dmomm<oj&m(Dmmm 
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1 1 utmmm^mmm, 1 1 2«7> 
y'i-mf^^mm^. 1 1 3\tmi^i^\tT>^i-, 1 1 4 
^^nI^^t[6)^47>■5^:^, 1 1 stigmas. 1 1 6«B#th 

1 1 7ttM-a r yiifflge, 1 1 8 P N?^?'J^4 
^..119 12 0. 121 (^f(i#§§, 

1 2 2it7>7-i-mm^, 1 2 3«xa.7'Ui'-y-$^ 
T. 

[0 0 3 8] El 2 {C*-rS«fi^(^^fig 

©■=?■ 1; > i^SK 1 7 Of^t) 0 ti: M - a r y iHltgB 1 1 7 

^mi. :^m2iDW:im^m^^i^<DRioK)\zpKm^m lo 

a r yiSfiSBl 1 7«, 1211 2<DM- a r yjidSRl 0 
^Tnt'-;/ h*fjt&««52?fe^JS:, iMfllt^iaSgB 1 1 1*^ 

m^xmi-^ \ 2 oicA:^-r-s. 

CO 0 3 9] 3^PN?S^J5g^Sl 1 8*^^,5^-y7'i|inT 
d^b<tiTc. ^^TOPN^^J*S#§§l 2 OfcA 

1 2 1 \ZKti\^. 2lfi^&fe©IEKiSc o s (0 t <&JSj|| 
ife^^SSl 1 9*^e.*»Sgl 2 1 (CA;bLT^»LT^ 
iHL. c:©^ll|^!l:M;^tii1f«^&, 7>T-:^«)#Sei 2 2 

c 0 0 4 0 ] lai 4 {t^^BM(Di&<D^mo:>mm<<D^W]m 
<DS.ms5<D^mm-v$> 0 . 1 a 1 iitrnw-^. 1 3 2 «ie 
?Ka5!*gi,..i 3 3\tfRmmrJimi&mc:)-7y^]iy^)v 

i^s 1 3 4«^'-f 135-1~135- 
3ttM-a r yffiMSg. 1 3 6 « Iz-f i^-^figgK. 1 3 7 30 

««iisg> 1 3 8 «^tfgBS5%-r, f^mmit. m4\zm 

5*^, U- a r y:^^t:mm-r^::t\z^r). 

664 3 <O«figSr01 4tC5^t-«l5£i-rSfeOt?feS. 

[0 0 4 1] BP^, 0 5J:^-rS«gBcDT'-^«iiaffl(D 
ffiM« 55-l~55-3 {ZMlty-r^M- a r y ffiMSg 
1 3 5 - 1 ~ 1 3 5 - 3 *^^t*t>ro-e$).5, z:©M- 
a r y fflMSS 135-l~135-3«, ^tl^tim 1 
20M-a r yffiMSil 0 3<D«fig?&*L. ^'-fS^if 
^fiKggl 3 4*^6.<0Bi[Si^&i;tajffiJSO^''f 40 
fcS!t3fcM-a r yfflM<l*a:^jU. ^n-^tl^ffi*^ 
fc-BrTKi^^fiKSei 3 efCi^l^TU-f i^^fifeb. «IS 
mi 3 7»cJ;t)it3^^5tIt<Dg:^ffiMffi^:*f^S■r5:&^4 

[0 0 4 2] M-ary:3^SCtt, mtf-y hcOT^-i'ttt 
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[0 0 4 3] 015 Rt/ia 1 6 \tif.^m<D'^m<DM(D 

(2) . #l(i^«llO<4It^ta«f^S-S(iT 
^L. fflMSg (l2l5CDffiMg§5 5-l~5 5-2X«lI 
1 40M- a r ytiK8§ 1 3 5 - 1 ~ 1 3 5 - 3) 
V»Tx-^'?&«gSb (4) . ji«P$?3j, SJ^fe^. I5^<r) 

mmL^mmt^ (s) , 

[0 0 4 4] xv-y^K:7^';i/t5' ms(D-^v^\^y^ 

Jl/rS' 5 3X«l2i 1 4C0V>;;f^K7-<;W^' 1 3 3) (Cfc 0 
ffiHfitS:** (6) , ffiWrnV-f XU^JUJJ^Ji^O^ 

U"^;!/!?;^©^^!^^ tf-ir ©^-f s >^?^»c«^6;•r 
^sffB#^J^&^i^■r-5 (7) . ^LT, mmmmt^m 

-r-S. (8) . COeJtl^Wi:, Sfl6^RtX5^ffit?&^g« 
U (9) , ^^UfCEteT-S (10). 

[0 0 4 5] ^vx. ^n^mmmtfi±iomzmm-^n 

fc*^S*^^&*iJ5SL (11). j||ttl;^?nTl.v;rj:(,iig'&«, 
1j^n\zn\^X. n + 1 (12) . 7.7--jf (2) 
{C^ffbT, (n + 1) f-'&«MtiHf«!£iim-r 

*ffll.^-5i»^tt. •fei^i'S^l 5-«J«liScDntL. n = 

6 <h;tco^cB#{c, '&M.^^>mmL<ri±i3mz%-r^mt^ 

0° (010° ii-r^xi:, :&{a:n = 0'' SrSJ^iMib. n 

= 3 5 0° t.u^-k.mz. 'k.-^smzn-i-^mmmitM 

[0 0 4 6] xetft^tt, ^^'JOt3ti;(^^75^^.e«l^ 
%) (13), -e<7>e»l^fy];!i)&SA&Jl^#i!r 

^icDMomms^aT^ (14) , s^^fi'vjtfsb^ 

F^^-tn-e^^J&TlBei., XT^y:/ (13) Jci^ViT 

€ a 1^ m <D S fc ffi ^ ^ % © * it » ig J; S (t 7^ - i *ij 

[0 0 4 7] ^LT, Sfl6^<i::3?fi<!:!E8lt&^i8L. 

(15) \ '&.m=f—^^m^Al (BI4#^) ^^fgL 

(16) , ig«^lCj;€.ttg1f^S**-5 (1 
7) . C:Oia[B«ffiS«^«fB4 8 (04#iB) JtlJPAT 

(18) . XS«lJ^tC<£BWffiSSI«r* (1 

9) . 

[0 0 4 8] 017 \-mtmiEV^m<nwi^wri^ 0 . w 
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* a if Si. mmY+aizmmiE?^^=s:^m-r^:i 
tiztji^. ^mmit, z(r>miY+ a>^mQLftfS.!sm 

nmits X* =X+ 2 a + bcOB^^JfCfS^lt^S'gfft- 
SCitc;^*. z:<Dm'^<Dmmmzm^fi>iiS'mmmmm 

[0 0 4 9] i^mmit, »«6«iOWoe»^F^a^. 
a= (X' -X-b) /2= { (X+2a + b) -X- 
b} /'2ICJ:f3*J6-5, -g-LT. (Y+a) 
C0^^J1f^*tiift$n-5*^e>. f»mmt. (Y+a) + 
b + a = Y+2 a + btSm^JX' <hco||(c^*^L 
T, mSfmiEm4 9 (H4#Rg) tt. I^^Jfi|$8fflIE«^ 

T^S. cntCjcD. «i(6^C9^ffag 1 6 (ia2#M) 
a:»S&^OS^8P4 3 (|g4#flg) l*|(^^fhgl5i:(DB#^J 

tB5:iE5i»Cfi^5 ;i 01 5C0X5^-y:/ (1) 

mjL\tv->is]mmmzm^^xn^zi:iffv^^. 
[0 0 5 0] mm 1 ) ^mmm-^tiftm»i<D^mm 

fszyxT-Aizm^^x. wi2»m^«. mmmmmmtM 
i&mmm t :»iii:mm t '^-^tsi&mmmmm'&i&m^m iz 

M^^vrc:^mzmmt:mm-r^^&mm^T>^-^t^ 
mmis:m^mmmt:mmw;immuz^omi&mmmvrc 

MtmitEmmmmt<Dmo:>m&(D&^mm^mizmE& 
ttimsm^mmtmB:^&mmi^miz^^mm(D'&m 

Jl'^' J; S 19 Wffi lcMtB1SSIc©5=^- ^Slffl ODfflM 
«S^ffl coffiKgg® tB :^ IS HMCffiffl ^ ^fe-a:T-&fig-r-5 
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sm^j i re^oe^Btw 5ra \z^mm tmmm to^mcD 

A. 

10 (^12 3) &m»mmt, :^&mnt. mmmmtizM 

m&<^mmmmizjiK)mmLrzmmmmt 
iz^ottjBi&mT'-i^'^m^'&mmhxis.mmm^^tf) 

[0 0 5 1] mtB4) ^m^m-^tiftmw^nmi&m 

20 ltfi^f»«i:fyfi:1f^<h<&-?-n^'nM- a r y^^icoas! 

^mmt. ^m^nrcmsE&im^m^m^^mLxmB 

mmm^mmi&mmm\zj:t3mi&immv. K-Dmrnu 

- a r y:^^<Dm.^7kmii<Dmmm\zi:i3 mmmmmm 

[0 0 5 2] (me 5) »ts:i2®$nfc«3gccDaiifi^ 

:^i^^»t^'^ts^mmtiimm=&ikm^mzj^ot^wc^ 
mv. M.-omfB:^mmm\zMi^vft:^^mzt^\Si^imm 
i^rcsj^mm^y >y'i-^^ibm^±:^mzmmi^, wsa 

\zj^omt&m^mvftwtBitm^tiimm\z'^mn^mm 

mmtitt^v, mmmf^mizmhi&^^mM^mmmz 
^^^mmitmmL. miM.m^<D^mmmtmmmm 
^Mt<Dm<Dmm(^m^mmt:&\z&mmt^^mmt 
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\^ft:^mzm^\t^mm\^x-sj^m\^iiT>y'i-A^ibm 
i. mt£&.mmmmm^mt2mwL?^miz^K)mmwL'Am 
my'-^ti', t&mmv'-^\z-^^n^mmmimm\z 

^m^m^zmt^^mmt^^W}mta:>m<Dmm^»m 

&\z^fi^wjm<D^m^mm-ri>mm^^tsz.t^wmt 
-r«<sB^m;^fe. 20 

[0 0 5 3] (f^lB 7 ) WtB^ta Lfc{ig««$:i^i!)^ 

t, mmit^^mm\z'^^rL^mm&mmo:>mmmMt. 
f^^^^mmo^mmmt. mm&mm\zm\f^m^mm so 

mf^mtmizmmmcDf^'smmmmttrmz. m^^w: 

[0 0 5 4] 

1-1-1 - 4*^e.:^^2if stsiffi^if ^iMmiif^m 
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c:>mc^^m^mm\znm'r^ztt)^-ssmtfj.K>, r-d^ 

mm\zM^^:^&:^^n-ti>ZLt\z^r), ^»^o{jiB 

mil *^iqroi^jE®jgjgcD->7,7"Aia§B0-c*s. 
[0 2] :^^m<om&<Dmm(o&mmmisimmx$>^. 

X$>i>. 

[04] :^^^(D^m<r>mm<D^m^<Dmmmxi(>^. 
[06] e»^ra»i)efflcD-=?'-y5^K7-f;u5'roiji?«0T 

[0 7] ffig|fii(^ltt?«0T*S. 

[0 8] x-^«R^fflODtlM§§ODBil^0T»-5.. 

[0 9] *@KM<^l«HJ0-C*-5, 

[010] jtSiSt*iMgi5®i«?^0T$.^. 

[01 1] m^mmm<r>m^mx^b^, 

[012] M- a r y:;^^rolKBJBiT*^. 

[0 13] *^0^©ifi<^*SSOJ^SgcoS«!^<^ltt?q0T 

[014] 2|sfgBJ<DM<©*lig©JK«8(OS^»j^«S«a5® 

UiBj0-c*^, 

[01 5] *^Bjoj|jfi©j^ji<^ffias^tti«aso7P- 
[01 6] if.ft^<D^m<Dmm<D^m^tii9SM<r>yu- 

[017] ^^JttlEJ!VS(DiKBJ0Ta&S. 
[018] fi£3l50ijO^§g0Ta&'2). 
[019] t^*C»J<DiJi§B0T*S. 

l-l~l-4 

2 gUft^ 

3 fmt^^r>7-r 
5-1-5-4 mwj—y 
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